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ABSTRACT 

PURPOSE: To eliminate the warp of a substrate and thereby to obtain an 
epitaxial growth film of excellent quality by a method wherein a natural 
oxide film on the surface of an Si substrate is removed by disilane, the 
disilane in a reaction vessel is excluded thereafter, and then epitaxial 
growth is conducted. 

CONSTITUTION: Disilane Si (sub 2)H(sub 6) is sent, together with a carrier 
gas H(sub 2), into a reaction vessel in which an Si single crystal 
semiconductor substrate is held and disposed, a substrate temperature is 
increased to 900-950 deg.C by heating, and heat treatment is applied 
(section D) , so as to remove a natural oxide film on the surface of the 
substrate. Thereafter only the carrier gas H(sub 2) is sent into the 
reaction vessel, so as to exclude the disilane gas (section E) . Then, 
monosilane SiH(sub 4) is supplied into the reaction vessel to make an Si 
layer grow on the substrate (section F) , This method enables the avoidance 
of the warp of the substrate and the consequent attainment of an excellent 
epitaxial film. 
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(page (1), right column, line 6 through page (2), upper left 
column, line 1) 
(Prior art] 

In case of growing epitaxially Si single crystalline 
layer, for example, on a silicon (Si) single crystal 
semiconductor substrate, a pre- treatment of removing an 
oxide film naturally formed on a surface of the 
semiconductor substrate is generally conducted prior to the 
forming of the single crystal layer. The pre- treatment is 
comprised of conducting the heating in line with a 
temperature program as shown in Fig. 2 during introducing 
hydrogen gas in a reaction vessel in which the semiconductor 
substrate is located, heating the substrate to a high 
temperature of about 1050 to 1150 'C, for example, and in 
this state conducting a high temperature treatment for a 
prescribed time A of 10 minutes, for example, in gas or 
during the provision of HCl gas, to remove the natural oxide 
film. The pre-treatment is generally followed by lowering 
the temperature of the substrate to 700 to 900 'C, for 
example, and introducing monosilane SiH,, for example, 
together with carrier gas to grow Si epitaxially. 
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Fig. 2 



Conventional temperature progranuning diagram 
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